INTRODUCTION
Geoscience Australia, in collaboration with the Geological Survey of Western Australia, and Anglo-Gold Ashanti, collected deep crustal seismic data along 4 lines across the Albany-Fraser zone of Western Australia during May 2012. Line 12GA-AF3 extended from the Yilgarn Craton, across the Albany-Fraser zone to the Eucla Basin, and was sited along the access road adjacent to the Trans-Australia Railway (Figure 1 ). The survey was designed to image the crustal architecture of the Yilgarn Craton margin and its relationship to the Albany-Fraser Orogen. A testing program was conducted at the eastern end of the line to optimise seismic acquisition parameters for better imaging crustal structures beneath the limestones of the Eucla Basin.
GEOLOGICAL BACKGROUND
The Eucla Basin extends along the central part of the southern edge of Australia, including offshore in the Great Australian Bight, and consists of Eocene to Miocene sediments deposited on a shallow shelf (Webb and James, 2006) . In the area of the survey, the stratigraphy of the Eucla Basin consists substantially of three main units, the Nullarbor, Abrakurrie and Wilson's Bluff Limestones, with the Nullarbor limestone the most recently deposited, shallowest unit. The topography of the area is the flat featureless plain of the Nullarbor. There is some subdued karst formation in the Nullarbor limestone, especially along the southern areas within 60 km of the coast (Webb and James, 2006) .
PREVIOUS SURVEYS
Geoscience Australia collected deep seismic data using explosive sources in the eastern Eucla Basin in 1991 (Leven and Barton, 1991) . Leven and Barton mention difficulties encountered with data acquisition, including high frequency absorption, reverberations in cavities, and near surface static variations caused by velocity reversals in the near surface layers. There were also problems with planting geophones in the hard limestone surface. 
DATA ACQUISITION
The data were collected along the access road in the easterly direction due partly to the logistics of running the survey. Another consideration for choosing this direction was the previous experience of collecting seismic data in limestone areas and the expected deterioration of data quality towards the east. Once the data quality deteriorated significantly, the testing program would be acquired. On the basis of the testing, new acquisition parameters would be chosen, and production would continue using new parameters. The data quality was monitored each day by individually viewing the shot records and by creating a field stack, part of which is shown in Figure 2 . The field stack was processed using a simplified processing sequence with assumed straight line
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The good data quality obtained showed that the original acquisition parameters were effective in imaging beneath the limestones of the Eucla Basin (Table 1) . Figure 2 is part of the field stack showing the base of the Eucla Basin as a strong sub-horizontal reflection at about 0.5 s two way time. There is good signal penetration below the Eucla Basin, with crustal structures imaged down to the Moho at about 14 s two way time.
Recording Parameters

TESTING PROGRAM
Several sets of tests were proposed and conducted (Table 2) . To set up equipment for the testing, 4.5 Hz geophones were laid parallel to the 10 Hz geophones (on the opposite side of the track), creating two parallel spreads of 150 channels each.
Four sets of tests were selected using the parameters shown in Table 2 . Linear sweeps were compared to 9 dB per octave logarithmic sweeps, and low frequency sweeps were compared to higher frequency sweeps. One of the assumptions on which the experimental program was designed was that the limestones of the Eucla Basin would attenuate the higher frequency signal through scattering much more strongly than the lower frequency signal. Consequently, the logarithmic sweeps were trialled as well as the lower resonant frequency geophones, in an attempt to achieve a better signal to noise ratio than what was expected using the standard acquisition parameters. Within these tests there are comparisons of different sweep frequency ranges. The section of line common to all tests lies from station 10674 to station 10984, with a maximum of 10 fold. Each sweep was correlated and stored as a separate record. For the experimental VPs, the vibrators did not move up between sweeps but vibrated all three sweeps from the centre position of the array at every station, i.e. every 40 m, and were recorded with 30 s listening time. 
PRELIMINARY RESULTS
The data obtained from the testing program were processed through a simple sequence of spectral equalisation, regional NMO, automatic statics and stack, and only preliminary results have been compared. At this preliminary stage, there was no noticeable difference between the non-linear sweeps compared to the linear sweeps in penetrating through the limestones. The non-linear sweeps generated more ground roll noise and the lowest frequency sweeps trialled, the 3 -16 Hz sweeps, produced the most ground roll energy. As can be seen in figure 3 , which shows the 3-48 Hz sweeps of VP 10824.5 recorded by both the 10 Hz geophones and the 4.5 Hz geophones with linear and non-linear sweeps. The 4.5 Hz geophones produced no obvious improvement in data quality on the raw shot records and also were contaminated by more ground roll noise.
The first breaks on the production records for the testing area are clean and do not show the shingling problems that were encountered in the 1991 survey in the Eastern Eucla Basin (Leven and Barton, 1991) indicating that there are no near surface velocity reversals in this area of the surveyed line. Figure 4 shows brute stacks for the first 2.5 s of data for the four tests recorded into each spread. Generally, the linear sweeps show better data quality than the non-linear, and the 10 Hz geophones show improvements over the 4.5 Hz geophones. The wider bandwidth sweeps (tests 2 and 4) also show improved data quality compared to the lower frequency sweeps (tests 1 and 3). The tests seem to confirm what was observed during production, i.e that the original acquisition parameters are effective in imaging through the limestones of the Eucla Basin in this area. These are only preliminary results and more work needs to be done to make final conclusions.
